Background and aims. Hypertension is becoming a global epidemic and threat to the world population. This cross-sectional study was carried out at a housing area in Selangor, Malaysia to study the knowledge, attitude and practice (KAP) regarding hypertension among the residents. Methods. A total of 110 respondents aged 18 years old and above were selected by convenience sampling. Data was collected using a structured interviewer-guided questionnaire with Likert-scale choices of answers. Results. All respondents were Malay with the mean age of 41 years [Standard Deviation (SD)=11.828]. The total mean and SD of knowledge, attitude and practice scores were 74.33 (SD=6.25), 44.22 (SD=5.05) and 27.55 (SD=2.86), respectively. There were significant positive correlations between knowledge with attitude (r=+0.393; p<0.001) and practice (r=+0.378; p<0.001). However, there was no significant correlation between attitude and practice (r=+0.120; p=0.212). There were significant fair positive correlations between age with knowledge (r=+0.402; p<0.001), attitude (r=+0.265; p=0.005) and practice (r=+0.337; p<0.001) regarding hypertension. Meanwhile, gender, educational level, employment status and family history had no significant association with knowledge, attitude and practice regarding hypertension. Conclusion. This study revealed that KAP regarding hypertension were associated with age, but not with other socio-demographic characteristics studied. The awareness, prevention and control programs of hypertension in their community should be increased, so that the residents could enjoy and maintain the healthy lifestyle.
Introduction
Hypertension is one of the most common chronic diseases and one of the most critical health problems causing death as single contributor in developed and developing countries [1, 2] . In most cases of hypertension, the primary cause was not detected, and these cases are known as essential hypertension. Essential hypertension is not curable, but with medication the blood pressure (BP) can be controlled to that of the physiological level. Nevertheless, as hypertension itself usually does not present with symptoms, it can remain undiagnosed for a long time. Hypertension is also called as a silent killer disease, which is often diagnosed incidentally. If a hypertensive patient remains untreated, it can lead to serious life-threatening complications of vital organs such as the brain, eye, heart, and kidney, resulting in death or serious patient disability [3, 4] . It is believed to be one of the main risk factors for peripheral vascular, cerebrovascular and cardiovascular diseases (CVD) which include stroke, coronary disease, peripheral artery disease, renal disease and heart failure [5, 6] . Obesity, sedentary behaviors, and other individual risks for one of these cardiovascular illnesses could be increased by two to three times due to hypertension [7, 8] .
The cost of antihypertensive medicine is very high and takes up a large and rising share of healthcare resources [9, 10] . In Malaysia, hypertension is quite prevalent among adult and elderly population; the age-adjusted prevalence for 2007-2011 was 42 .0% (CI: 40.9-43.2), which was higher in males or overweight and obese people [11, 12] . Its care is inadequate because the detection and treatment of hypertension
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is less than satisfactory [13, 14] . High BP detection and control are seriously vital for decreasing the risk of strokes and heart attacks [15] . The prevalence of hypertension has not declined, although the enhancement in BP control is encouraging [16, 17] . Nowadays, continuing health education in Malaysia through mass media is the results of good basic understanding on hypertension in the general population, while the limited detailed understanding indicates the urge to develop more specific health education programs. Moreover, limited motivation to implement healthy lifestyles indicates the urge to further develop an atmosphere conducive to healthy lifestyles [14] .
There are some barriers to hypertension control, such as physician turn over, non-adherence to a fix protocol or guideline, prescribing antihypertensive drugs from one category or choosing two drugs from the same category as beta blockers, the side effects of combining several drugs inappropriately such as bradycardia, the cost of medications, and not having a fixed physician [18, 19] . Besides, prescribed medication regimen for most hypertensive patients is not based on a standard protocol [18] , thus the regimen is not effective for hypertension management and resulting in side effects and noncompliance [20, 21] . It is necessary to focus more on education about hypertension and its management for physician and other related health care providers [22] . This problem ought to be highlighted as the prevalence of hypertension keeps increasing and will continue to worsen unless suitable preventive measures are implemented [23] .
Several earlier studies conducted in Malaysia had emphasized that the prevalence of hypertension was high especially among rural community, where age and gender were the associated factors but not ethnicity [11, 14, 24, 25] . Furthermore, hypertension was reported as a public health problem both in the rural and urban areas of Selangor [11, 14] . In view of that, this study was carried out in a housing area in Selangor to see whether there are any similarities with the previous findings. The objectives of this study were to determine the knowledge, attitude and practice (KAP) regarding hypertension among residents in the housing area in Selangor, Malaysia, also to assess the correlation between the KAP and to find the factors associated with KAP regarding hypertension.
Methods

Study design and area
The cross-sectional descriptive and analytical study design was used to assess the KAP regarding hypertension among residents in a semi-urban housing area in Selangor, Malaysia.
Study population
The study included permanent residents of the housing area who had been living there for at least one year. For each house approached, only two people were interviewed to represent the house. This was to avoid redundancy and inconsistency of responses.
Sampling method
Convenience sampling was applied in this study. The respondents were recruited based on their accessibility during the data collection. This sampling method was chosen because of the limitation of time and cost.
Inclusion criteria Permanent residents who had been living in the area for at least one year; age between 18-70 years old; Malay.
Exclusion criteria Do not understand Malay or English languages; having history of hypertension; history of mental illness. Sample size: It was calculated using Power and Sample Size software version 3.0.43. The calculated sample size was 108 with the assumption that α=0.05, power=0.8, m=1, δ=6 and σ=15.64. The standard deviation (σ=15.64) was based on a previous study [18] . The total number of respondents chosen for this study was 119 after taking into consideration the 10% non-response rate. However, at the end of the research period, the total respondents were 110.
Research tool and data collection
The data was collected in January 2014. A guided interview was carried out through a structured questionnaire. The interview was conducted in the local language (Malay) for the ease of communication between the researcher and the respondents.
Ethical Committee approval
The study was approved by the International Islamic University Malaysia Research Ethics Committee (IREC) [IIUM/305/14/11/2/IREC 185]. Prior to the interview, explanation about the study was given to the respondents and written informed consent was obtained from them. The participation of the respondents was voluntary, and they had the right to stop participating in this study at any time. They also had the right to not answer any question that made them feel uncomfortable. Their confidentiality was assured throughout the study. Questionnaire A set of KAP questionnaire was designed and prepared, which was later reviewed by the experts in this field of study. It was prepared in English and translated into Malay language to be used during data collection. The questionnaire was divided into four parts: Socio-demographic information of the respondents, also sections on knowledge, attitude and practice regarding hypertension. The first part on socio-demographic information of the respondents includes gender, age, marital status, educational level, employment status and family history of hypertension. This information was obtained to make comparisons between the individual groups of the study population on the KAP of hypertension. It was to determine the factors affecting the KAP of hypertension among the study population. The second part on knowledge regarding hypertension contained fourteen questions including about hypertension risk factors, diseases and conditions related to hypertension and the sources of hypertension information. The answer choices were 'yes', 'no' and 'not sure'. The part on attitude and practice regarding hypertension and its prevention used Likert-scale type of questions: seven questions on attitude with 5 scales of 'strongly agree' to 'strongly disagree' twelve questions on practice with the choices of response of 'always', 'sometimes' and 'never'. A pilot study was conducted to assess the face validity of the research instrument in terms of its understandability. Answer from each question was scored accordingly and then summed-up for each part to get the total scores of KAP regarding hypertension for each individual respondents. The total score was used to determine the level of KAP regarding hypertension and its associated factors.
Statistical analysis
The data collected was analyzed using the Statistical Package for Social Science (SPSS) version 21.0, [IBM, Armonk, NY, United States of America]. Pearson correlation test was used to study the relationship between the KAP and also with age, while independent t-test was used to analyze the difference of the KAP between the different groups of socio-demographic characteristics.
Results
Socio-demographic distribution
The survey questionnaire on KAP regarding hypertension was completed by 110 respondents whom socio-demographic characteristics are summarized in Table  I . More than half of the respondents were females with 59.1% (65) with the mean age of all respondents was 41±11.828 years old. All respondents were Malay with majority (77.3%, n=85) were married. Among the respondents 50.0% (55) 47.3% (52) and 2.7% (3) had secondary, tertiary, and primary educational level respectively. Most (50.9%, n=56) of the respondents were salary-employed and the rest 12.7% (n=14), 23.6% (n=26), 6.4% (n=7), 5.5% (n=6), and 0.9% (n=1) were self-employed, housewives, students, pensioners and unemployed respectively. More than half of the respondents had family history of hypertension (60.9%; n=67).
Knowledge regarding hypertension
The total mean and standard deviation of knowledge score was 74.33±6.25 with a median of 75 and the minimum and maximum score was 57 and 84, respectively. Among respondents 63.6% (70) and 97.3% (107) knew that smoking and dietary habits are the risk factors of hypertension. Additionally, 37.3% (41), 84.5% (93) of the respondents knew that memory loss and heart disease are related to hypertension respectively. Nevertheless, 52.7% (58) respondents believed cancer was associated with hypertension. The majority (89.1%, n=98) of the respondents knew something about hypertension and 59.1% (65) of them knew the physiological level of BP. The statement "Information about hypertension could be acquired from people such as family members, friends or doctors" had the highest (96.4%, n=106) proportion of correct response, followed by "Information about hypertension could be acquired from media such as television, internet, newspaper or magazine" (90.9%, n=100). Among 88.2% (97), 90.0% (99), and 60.0% (66) of the respondents correctly opined that hypertension is a leading risk factor for many critical illnesses such as cardiovascular disease, stroke and renal failure; that the disease can be controlled; and diagnosis is made solely based on BP measurement, respectively. Almost half 48.2% (53) of the respondents opined that the prevalence of hypertension is more in urban than rural area. Furthermore, 82.7% (91) and 72.7% (80) of the respondents knew that obesity greatly elevates the risk of hypertension and that the prevalence of hypertension increases with age, respectively. Nevertheless, 40.0% (44) were not sure that prevalence of hypertension in female is higher compared to male. Among the respondents, 84.5% (n=93) and 87.3% (n=96) positively opined that the higher level of knowledge is associated with better attitude and better practice, respectively.
Attitude regarding hypertension
The total mean attitude score was 44.22±5.05, with a median of 46 and the minimum and maximum attitude score were 20 and 48, respectively. Among the respondents, 95.5% (105) were worried about their health if they have hypertension. Nevertheless, 75.5% (83) of the respondents opined positively that they would check BP even if they do not have any symptoms and 70.9% (78) disagree that they won't go for routine medical check-up to check for their BP. Among the respondents, 95.5% (105) agreed that BP check was very important for health and prevention of hypertension was very important and 87.3% (96) of them agreed that it was important to pay attention to their BP measurement if they were always under stress, while only 63.6% (70) agreed to do that if they were a smoker. Almost all of the respondents (94.5%, n=104) agreed that they would be less likely to develop hypertension in the future if they ate healthy food and had enough sleep per day.
Practice regarding hypertension The total mean practice score was 27.55±2.86 with a median of 28 and the minimum and maximum practice score were 21 
Correlation between KAP regarding hypertension
The correlation is estimated through bivariate analysis model to explore the relationship between the KAP scores (Table II) . Knowledge had significant fair positive correlation with attitude (r=+0.393; p<0.001) and practice (r=+0.378; p<0.001) regarding hypertension. However, there was no significant correlation between attitude and practice regarding hypertension (r=+0.120; p=0.212).
Association between KAP scores regarding hypertension and socio-demographic characteristics
The total scores of KAP were used to be compared between different socio-demographic factors such as age, gender, educational level, employment status and family history of the respondents.
Correlation between KAP scores regarding hypertension and age
The correlation was estimated through bivariate analysis model to explore the relationship between age and the KAP scores regarding hypertension (Table III) . There was a significant fair positive correlation between age and knowledge score (r=+0.402; p<0.001) and between age and attitude score (r=+0.265; p=0.005) regarding hypertension. There was also a significant fair positive correlation between age and practice score (r=+0.337; p<0.001) regarding hypertension. Table IV shows the results of statistical analysis using independent t-test to compare the KAP regarding hypertension between males (n=45) and females (n=65); between lower and higher education, where lower education (n=58) included those with primary and secondary education, and higher education (n=52) included those with tertiary education; between working and non-working respondents, where working respondents (n=70) included those who were with salary and also self-employed, while the non-working respondents (n=40) included the pensioners, students, housewives and unemployed respondents; and also between those with family history of hypertension (n=67) and with no family history of hypertension (n=43). All the p-values were more than 0.05, between 0.071 to 0.982, indicating that there were no significant differences in KAP regarding hypertension between the groups being compared (Table IV) .
Comparing KAP regarding hypertension between different genders, educational levels, employment status and family history of hypertension
Discussion
Hypertension has become a significant problem in many developing countries experiencing epidemiological transition from communicable to non-communicable chronic diseases [26, 27] . Therefore, hypertension is a silent secret threat to the health of people around the world. As the BP rises, the risk of stroke and coronary heart disease also increases [13] . Cardiovascular disease is expected to become a major concern in developing countries. It is also an important cause of worldwide preventable morbidity and mortality. The two major manifestations of cardiovascular diseases are coronary heart disease and stroke. Hypertension is one of the most common risk factors for cardiovascular diseases in adults [28] .
Socio-demographic characteristics
The majority of the respondents were female because it was mostly women who were available at home during the time of interview. Most of the respondents were employed, married with the age range of 26-55 years old. A proportion of the respondents was younger, with the age range of 18-25 years. They were most probably students who were living with their parents. The rest of the respondents were older pensioners with the age range of 56-70 years. The respondents who had been interviewed were all Malays which represent the majority of the residents of the study area. Half of the respondents had only up to the secondary level of education, probably because the portion of respondents were older and did not have the same chance to further education as the current younger generation. Those with higher educational level were expected to have better level of KAP regarding hypertension. Quite a number of the respondents were housewives, probably because they were the ones available at their houses and responsible to look after their families and houses daily. Hypertension is quite prevalent in Malaysia [13] , which is supported by the fact that more than half of the respondents had family history of hypertension. This finding was similar to the results of another earlier study [28] .
KAP regarding hypertension
Hypertension is the most common chronic disease and one of the most crucial health problems worldwide [29] . Ignorance regarding this disease can lead to bad attitude and might dangerously direct to the core of the rising hypertension prevalence as the effect of poor practice of healthy diet and lifestyle [18, 30] . The results from this study show that knowledge of the respondents regarding hypertension was good. This might be because almost all of the respondents got much information about hypertension from various sources, such as other people and media. This result was similar to an earlier study [31] . Mass media and friends are the most common sources that contributed most to the knowledge on various aspects of hypertension among their subjects. However, this information is inconsistent with the result from another earlier study [32] . The low score of knowledge was mainly due to low socio-economic class and illiteracy of the subjects.
According to the responses of the respondents' in this study, the areas where majority of the respondents could answer correctly were regarding the hypertension risk factors and the diseases associated with hypertension. More than 60 percent of the respondents knew about hypertension risk factors. Their answers were consistent with the result of a previous study [33] . Meanwhile, some of the respondents showed lack of knowledge regarding the prevalence of hypertension. More than half of the respondents did not know that prevalence of hypertension in urban area is higher compared to rural area as evidenced from a previous study [34] . Our study also found that about three quarters of the respondents did not know that prevalence of hypertension in male is higher compared to female as found in another previous study [35] . It is important to know the prevalence of hypertension, so that prevention steps could be taken in controlling the disease.
Cigarette smoking is also known as one of the risk factors for hypertension because smoking causes acute BP elevation, which can lead to other complications that weaken the function of the heart. Regardless of the fact, some of the respondents were yet to realize about this, thereby only 63.6% answered this correctly when asked about hypertension risk factors. This result is correlated to a study that found 90% of the respondents' opined smoking causes hypertension [33] .
The respondents in this study were found to have excellent attitude towards preventing hypertension as they opined that although there is no symptom, they must check their BP regularly. Almost all of them also agreed that prevention of hypertension is very important. This result is supported by a previous study [18] . In the practice section, more than half of the items got poor performance of results which were below 50% of good practice. This is consistent with another study that found 73.2% of the subjects had poor score of practice regarding hypertension [32] . The low score of practice could be because of lack of motivation towards healthy lifestyles among the respondents. The score for exercising at least three times per week was low (18.2%). This finding conveys the lack of activity involving body movement in the daily life of the subjects.
On the other hand, only 43.6% of the respondents were on healthy diet. These situations were likely results in lesser calories burnt up and in the long run it would affect the diet pattern of people, causing obesity and later, hypertension. Hypertension risk factors such as poor dietary habits including uncontrollable salty and cholesterol food intake would increase the prevalence of hypertension [36] . This factor as well as others such as smoking, diabetes mellitus and stress are known as modifiable risk factors. The result from this study is supported by a previous study which reported that most patients believed that salty diet, obesity and smoking were important factors in hypertension [37] . The same study mentioned that physical activity and exercise were very important factors in hypertension management [37] .
Correlation between KAP regarding hypertension There was a significant but fair positive relationship between the total knowledge and attitude score, and between the total knowledge and practice score regarding hypertension. Based on the correlation between knowledge and attitude regarding hypertension among the respondents, it was found that higher knowledge contributed to the better attitude. This result implied that someone who knew more about hypertension had better attitude towards prevention of hypertension. It is consistent with the result from the study which found a significant correlation between attitude and practice regarding hypertension among the study population [18] . This explains that besides knowledge, those who had better attitude would also have better practice towards hypertension.
Next, fair positive correlation was also found between knowledge and practice regarding hypertension among the respondents. Better knowledge leads to better practice in some ways. As for example, someone who knew that habitual alcohol intake was associated with a higher blood pressure would stop drinking alcohol. Nonetheless, for someone who thought that habitual alcohol intake is not one of the risk factors of hypertension would drink alcohol excessively. However, there was no significant correlation between attitude and practice regarding hypertension in this study population. This indicated that the level of practices would not likely to be increased even when their attitude was better. As for example, majority of the respondents who agreed that they have responsibility to check their blood pressure yearly might not do so and do nothing to prevent hypertension. This was inconsistent with the result from another study which found a significant correlation between attitude and practice regarding hypertension among their study population, which explained that those who had better attitude would also have better practice towards hypertension [18] .
Correlation between KAP regarding hypertension with socio-demographic characteristics
The current study found correlation between age and KAP regarding hypertension among the study population were at a good level. Interestingly, there was a significant fair positive correlation between age and KAP score regarding hypertension. This means that as the age increases, the KAP of the respondents towards hypertension also increases. The only factor which affects the KAP regarding hypertension in this study is age. Age was found to be the determinant of knowledge regarding hypertension. Younger adults had lower level of knowledge compared to the older respondents. This result was inconsistent with the finding another study reported that nearly 29% of respondents older than 65 years had lower knowledge about hypertension, compared with 18% of those ages 45-65 and 22% of those younger than 45 [38] . There were no other socio-demographic factors which were significantly associated with the KAP regarding hypertension among the study population. All factors such as gender, educational level, employment status and family history that were tested in this study did not show any association with KAP regarding hypertension.
Hypertension risk factors such as smoking, diabetes mellitus, diet and stress are known modifiable risk factors, whereas age, male sex and positive family history are nonmodifiable risk factors [36] . A combination of risk factors has been shown to increase the risk as well as subsequent occurrence of cardiovascular diseases. In Malaysia, several studies have also highlighted that, prevalence of hypertension increases with increasing age in both genders [11, 13, 14] . The prevalence of hypertension in subjects aged 15 years or older was 27.8% and it was more prevalent in males compared to females [13, 39] . The prevalence of hypertension among subjects aged 30 years or older had risen from 32.9% to 40.5% in 1996 to 2004, respectively. The odds of having hypertension raised with age, in subjects with a family history of hypertension, with rising body mass index, with declining levels of education, in males and in non-smokers had been explained by multivariate logistic regression [39] .
One earlier study reported that out of 340 hypertensive patients, 38.52% patients had a family history of hypertension [32] . A family history of elevated blood pressure is one of the strongest risk factors for future development of hypertension in individuals [40] . Epidemiological studies suggest that 20-60% of essential hypertension is inherited and remaining is acquired or environmental [41, 42] . Their results also suggested that exposure to factors that were implicated in the causation of hypertension was more common in deprived areas. There had been strong influence of lower educational levels and low income on poor hypertension outcomes as evidenced by lack of relevant knowledge required to maintain a quality hypertension control.
The prevalence of hypertension in age-standardized subjects was 35.8% in men and 25.0% in women aged 25 to 64 years, while 43.9% in men and 32.8% in women aged 35 to 64 years [33] . Age-and gender-adjusted rates of hypertension were higher in men, older, obese, black persons and persons with high serum cholesterol levels [43, 44] . Regarding categories of socioeconomic status, the age, gender and ethnic group-adjusted rates of hypertension were higher in persons owning a car and in those without paid work [45] [46] [47] .
Limitations of the study an recommendation This is a cross-sectional which limits the causal inference of the results. Furthermore, the convenience sampling used cannot ensure the generalization of the results to the study population. In view of that, a cohort or experimental study with proper random sampling is recommended for better conclusion of the study results.
Conclusion
This study found an acceptable level of KAP regarding hypertension among the study respondents. There were also significant positive correlations between knowledge with attitude and practice regarding hypertension, which means that better knowledge will improve the attitude and practice of the respondents. There were also significant positive correlations between age of the respondents with their KAP regarding hypertension, though all other studied socio-demographic characteristics showed no similar association. Further effective health education programs need to be carried out to improve the awareness and knowledge of the community regarding this disease so that further complications of this disease can be prevented.
